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[ Abstract] Objective To explore the diagnostic performance of blood urea nitrogen-to-creatinine (BUN/Cr)
ratio in differentiating the site of gastrointestinal bleeding, and to assess the predictive value of early elevated BUN/Cr
ratio for clinical outcomes in patients with acute nonvariceal upper gastrointestinal bleeding (ANVUGIB).
Methods The adult patients diagnosed with gastrointestinal bleeding who were hospitalized in the Department of
Gastroenterology, Zhongshan Hospital, Xiamen University between May 2020 and May 2021 were retrospectively
enrolled. According to the site of gastrointestinal bleeding, the patients were divided into the upper gastrointestinal tract
group, the proximal small intestinal bleeding group, and the distal small intestinal and colonic bleeding group. According
to the early dynamic changes of BUN/Cr ratio within 6-48 hours after admission, patients with ANVUGIB were divided
into early dynamic elevated BUN/Cr ratio group and non-early dynamic elevated BUN/Cr ratio group. Receiver operating
characteristic (ROC) curve was used to analyze the diagnostic performance of BUN/Cr ratio in differentiating the site of
gastrointestinal bleeding and examine the predictive efficacy of early dynamic elevated BUN/Cr ratio after admission,
Rockall scoring system, and the combined indicator of the two for estimating the primary clinical outcomes in ANVUGIB
patients. Results A total of 266 patients were enrolled. Among them, 204 cases were in the upper gastrointestinal
bleeding group, 15 cases were in the proximal small intestinal bleeding group, and 47 cases were in the distal small
intestinal and colonic bleeding group. In the ANVUGIB patients, 16 were in the group with early dynamic elevated
BUNY/Cr ratio after admission, and 146 were in the group with non-early dynamic elevated BUN/Cr ratio after admission.
The area under the ROC curve of the BUN/Cr ratio was 0.831 (95% CI: 0.780-0.874), the optimal cut-off value being

34.59 mg/g for differentiation between upper and lower gastrointestinal bleeding. The area under the ROC curve of the
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BUN/Cr ratio was 0.901 (95% CI: 0.798-0.963) and the optimal cut-off value was 19.27 mg/g for differentiation between
proximal small intestinal bleeding and the distal small intestinal and colonic bleeding. The area under the ROC curve of
the early dynamic elevated BUN/Cr ratio after admission was 0.806 (95% CI: 0.737-0.864) for predicting the primary
clinical outcome in patients with ANVUGIB. The area under the ROC curve of the combined indicator included the early
dynamic elevated BUN/Cr ratio after admission and the Rockall scoring system was 0.909 (95% CI: 0.854-0.949) for
predicting the primary clinical outcome in patients with ANVUGIB. Conclusion The BUN/Cr ratio shows rather

reliable diagnostic performance for identifying the site of gastrointestinal bleeding, and the early dynamic elevated

5 53%

BUNY/Cr ratio after admission is a reliable indicator for predicting clinical outcomes in patients with ANVUGIB.
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Table 1 Baseline data of patients with gastrointestinal bleeding

UGIB group (n=204) Proximal small intestines group (n=15) Distal small intestines and colon group (n=47) Test statistics =~ P

Variable

Male/case (%) 156 (76.47) 10 (66.67)
Agelyr. 54.56+16.25 50.00+15.60
Heart rate/min”' 92.03+17.57 90.33+19.36

SBP/mmHg 112.03£19.98 118.00£17.75
DBP/mmHg 66.57+13.47 69.20+13.73
Previous GIB/case (%) 78 (38.24) 6 (40.00)
Comorbidities/case (%)
Hypertension 62 (30.39) 4(26.67)
Diabetes mellitus 34 (16.67) 1(6.67)
CAVDs and CEVDs 26 (12.75) 1(6.67)
Cirrhosis 19 (9.31) 1(6.67)
Hemoglobin/(g/L) 95.85+27.13 85.40+25.15
Platelet/(x10° L") 231.50+88.60 174.80+88.54
Albumin/(g/L) 36.19+4.58 34.25+4.95
INR 1.09£0.25 1.02+0.30
BUN/(mg/dL) 32.61+13.94 24.09+6.46"
Cr/(mg/dL) 0.87+0.27 0.7240.18"
BUN/Cr ratio 38.69+15.69 36.04+16.90

32 (68.09) X=1916  0.384
50.98+17.61 F=1298 0275
93.06+16.07 F=0.150  0.860

117.81+21.37 F=1.990 0.139

72.17+14.76" F=3.279 0.039

31 (66.00)" ¥=12.030  0.002
10 (21.28) ¥=1584 0453
2 (4.26) x'=5.610  0.060
3(6.38) X'=1.883  0.390

0 (0.00) - 0.058
102.21+29.59 F=2295  0.103
316.10+127.27""

35.80+5.78

F=18.686  <0.001
F=1.174 0.311

1.07+0.10 F=0.865 0.422

12.78+5.25"7 F=48.864 <0.001
0.80+0.30

16.78+6.69"°

F=3.087 0.047
F=43.139  <0.001

GIB: Gastrointestinal bleeding; UGIB: Upper gastrointestinal bleeding; SBP: Systolic blood pressure; DBP: Diastolic blood pressure; CAVDs: Cardiovascular

diseases; CEVDs: Cerebrovascular diseases; INR: International normalized ratio; BUN: Blood urea nitrogen; Cr: Creatinine; *P<0.05, vs. UGIB group; #P<0.05,

vs. proximal small intestines group. 1 mmHg=0.133 kPa.
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Table 2 Baseline data of patients with acute nonvariceal upper gastrointestinal bleeding (ANVUGIB)
Early dynamic el n-early dynamic el

Variable BU;I/ érdl?;t?o gfoeu;V(ar:e:i@ lI:[(J)N/eCar ng garou;e(zialfg Test statistics P

Male/case (%) 12 (75.00) 110 (75.34) 1'<0.001 1.000
Agelyr. 56.81+17.38 53.74+15.97 t=0.725 0.470
Heart rate/min " 94.56+15.28 90.28+17.14 t=0.958 0.340
SBP/mmHg 114.81+£20.83 110.10£17.58 t=0.999 0.319
DBP/mmHg 67.75+14.52 65.66+13.03 1=0.601 0.549
Previous GIB/case (%) 4 (25.00) 57 (39.04) y=1211 0.271
Hemoglobin/(g/L) 99.56+37.26 95.56+25.80 t=0.419 0.681
Platelet/x10° L™ 244.13494.34 238.97+86.76 t=0.224 0.823
Albumin/(g/L) 33.51+5.34 36.82+4.05 t=-3.003 0.003
INR 1.07£0.12 1.08+0.20 t=—0.003 0.974
BUN/(mg/dL) 27.19+10.60 34.29+13.86 t=—1.984 0.049
Cr/(mg/dL) 0.94+0.24 0.86+0.25 t=1.382 0.181
BUN/Cr ratio 29.74+12.93 41.10+15.11 t=—2.892 0.004

GIB: Gastrointestinal bleeding; SBP: Systolic blood pressure; DBP: Diastolic blood pressure; INR: International normalized ratio; BUN: Blood urea nitrogen;

Cr: Creatinine. 1 mmHg=0.

133 kPa.
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Table 3 Clinical outcomes of patients with ANVUGIB

Dynamic elevated

Variabl Non-dynamic elevated Test statisti p
ariable est statistics
BUN/Cr ratio group (n=16) BUN/Cr ratio group (n=146)

Primary clinical outcomes/case (%) 11 (68.75) 6(4.11) §'=57.450 <0.001
Death for any reason 1(6.25) 0 (0.00) - 0.099
Recurrent GIB 11 (68.75) 5(3.42) )(2261.988 <0.001
Emergency surgical therapy 2 (12.50) 0 (0.00) - 0.009
Emergency interventional therapy 2 (12.50) 2(1.37) - 0.049

Secondary clinical outcomes
Endoscopic therapy/case (%) 4(25.00) 20 (13.70) x'=0.701 0.402
Blood transfusion therapy/case (%) 8 (50.00) 55 (37.67) x'=0.922 0.337
Length of stay/d 16.75£15.93 7.64+4.46 t=2.277 0.038

GIB: Gastrointestinal bleeding; BUN: Blood urea nitrogen; Cr: Creatinine.
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Fig 1 ROC curve of the BUN/Cr ratio to differentiate the bleeding site

between the upper (n=204) and lower gastrointestinal tract (n1=62)
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Fig 2 ROC curve of the BUN/Cr ratio to differentiate the bleeding site

between the proximal small intestines group (n=15) and the distal

small intestines and colon group (n=47)
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Fig 3 ROC curve of the early dynamic elevated BUN/Cr ratio after

admission (n=16), Rockall scoring system (n=44), and the

combined indicator (n=11) for predicting the primary clinical

outcomes in patients with ANVUGIB
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Table4 Comparison of the area under the ROC curve of the early dynamic

elevated BUN/Cr ratio after admission (n=16), the Rockall

scoring system (n=44), and the combined indicator (n=11) for

predicting the primary outcomes in patients with ANVUGIB

Early dynamic elevated BUN/Cr ratio
Scoring method

AAUC  SE 95% CI VA P

Rockall scoring system  0.055  0.065 —-0.072-0.182 0.844  0.399

Combined indicator 0.108  0.046 0.018-0.199 2.349  0.019
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